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X 1 = V.NKCr.W^axGasCe f0/» La, 


r- 


X 2 = Li N La.K>Rb.Ca,Cu,AgxAu,Pd Pt, 




X 3 = Fe,Co,Ni»/aZn, 


1 


X 4 =Sn>Fb > SbfP/&Te, 


ao 


X 5 = TUZr.S 


o 


a = 0— 3, 


o 


b=0— 3, 




*tt£a+ces0.15, 


z 

tn 


c= 0—12.5, 


w 


d=0— 5, 




e=0— 1.5, 





f=0— 1, 



i 

\ 



& f'J 



Mo a Bi b X 1 c X 2 d X 3 e X 4 f X 5 g O h ( I ) 

X 1 = V - Nb - Cr > W * Ta« Ga . Ce La , 

X 2 = Li x La . K - Rb . Cs > Cu . Ag ^ Au . Pd Pt . 

X 3 = Fe « Co * Ni Zn » 

X 4 = Sn . Pb . Sb Te » 

X 5 = Ti s Zr . Si Al . * + 

a = 0- 3. 

b = Q - 3 » 

c = 0 - 12.5 » 
d = 0 - 5 . 
e = 0 - 1.5 . 
f = 0 - 1 . 
g = 0 - 25 » 

a + d > 0.15 . 

LaiX 6 u X 7 ,Mg m O n (ID 

X 6 = Ca > Sr * Ba , 
X 7 = Ga » Al . 



i = 0.3 - 0.9 . 
k = 0.1 - 0.7 , 

i + k = 0.9 - 1.0 , 
1 = 0.3 - 0.9 . 
m = 0.1 - 0.7, 

1 + m = 1 - 1.1 • 

Hi CaO . Sc 2 0 3 - Y 2 0 3 Yb 2 0 3 &&# Zr0 2 . La 2 0 3 . Y 2 0 3 . 
Yb 2 0 3 ^, Gd 2 0 3 &&# Ce0 2 . 

6 * ■*»fc*]*#2 £4H*£-f. 

(Ln o X 8 p ) 2 (X 9 q X 10 r ) 2 O s ( HI ) 

Ln = La I Ce > Pr > Nd * Pm ^ Sm ^ Eu Gd Tb ^ Dy - 
Ho . Er - Tm * Yb Lu . 
X 8 = Mg * Ca & Sr , 
X 9 = Ti £ Zr . 

X 10 = Fe . Al . Sc . Ga^Y . 
o = 0.4-1 
p = 0 - 0.6 
q = 0.4-1 
r = 0 - 0.6 - 

7 . *>fe#j££l ~ 6 *#fe£-f • 

8 . -kphtlZ&l ' #rffl . 
10 . 9 flrffl^BJte 

W - 



2 



X 11 = Ce . Pr . Nd * Pm > Sm - Eu * Gd > Tb * Dy . Ho . 
Er , Tm > Yb Lu > 

X 12 = Ca > Sr . Ba . 

X 13 = Mn . Fe . 
5 X 14 = Cr v Co Ni ^ Al . 

t = 0.5 - 1 > 

u = 0 - 0.5 . 

v = 0.1 - 0.4 » 

t + u + v < 1 , 
10 w = 0.6 - 1.1 ' 

x = 0 - 0.7, 

£ W + X > 1 - 

11 ,*»fe.*J-f-£ 1 - 10 
£ 200 £ 750 TC^SJiT5t^f 

^ 12 . *» tt *i & £ 1 1 *f 1 6^r^rr^^^^~^"250-£-55o-^- 

13 ,*»fc*J*#i - 12 + ^-&#]££#ri£#3ri&> &#fc£l"> 

£ 1 JL lOObartf&^T&ft 

14 . *»*l*I##.13 #ri£#2r&. £l0bar#& 
20 #T3MT$.#.#&'fc° 



3 



ft IE * 



a ^ ^ & # £-*p ^ fa&frto ¥j # ^ 

. 4* »J * BfTAjt. a* 

X jL SjjLj: 

US - 4 329 208 7 + *P£** 

& & & £ # & #} Pa & it # & & . 

US - 4 661 422 '>#7 * «.-fc . & 

60 IB . IIB > IIIA s VB . VIB . VIIB . VIII JHfc 

( catalysis today ) 1995 , 25 , 371 t . Takehira 

fflYlt^ Zr0 2 •#ffl#l J ate##-£&&# Mo-Bi 

&#Au, &t Mo-Bi &£>* 1 &#'fH£4fc*l > Ag . 

Jt.* 475 t . 



i 



^&Bl&#i£ft. &£«&^&?3ifc##£#*J! t B&. Pa&Efs)* 

sit^ 7 * a- & # * * # &#-i±te # ft a . #*j * n 

( #J *p i£ & ( Michael ) # & ) . 
NEMCA 

&#iMfc#^j&^7 tf&.£"£&T&#^*'$ft#ffi9f5t" ( Studies 
in Surface Science and Catalysis ) > R.K.Grasselli - S.T.Oyama * 
A.M.Gaffney , J.E.Lyons (^)— -110^77 (-1997 -) ^ C^#>- 
( 1994 ), 254. 1563 Vayenas #A*&i£ 7 @ft 

ifc . Mo a Bi b X 1 c X 2 d X 3 e X 4 f X 5 g O h 3L 

^Pafe^^^iS^,^ Mo,BibX l e X J - X 3 .X\X 5 g Oi 1 (I) £ 
+ 

X 1 = V * Nb . Cr . W . Ta ^ Ga - Ce La . 
X 2 = Li . La . K * Rb . Cs * Cu ^ Ag * Au . Pd fr/ifc Pt , 
X 3 = Fe , Co * Ni Zn , 

X 4 = Sn . Pb ^ Sb 1*/$, Te » 
Y s = Ti . 7r > Sjfr/AAl. &t 



a = 0 - 3 » 
b = 0 - 3 . 
c = 0 - 12.5 > 
d = 0 - 5 > 
5 e = 0 - 1.5 , 

f = 0 - 1 . 
g = 0 - 25 , 

a + d > 0.15 . 

|Ufc-f-*&*t* h ( I ) t*B-f *#*,*-4&«hft*»ftB* 

10 Jt . 

^5 -k° ft $ C#] • # & EP - 0 - 4 1 7 723 t i$ it i£* 

Ji, #itit;fr&^;&&^£&-t&TfT# • 4 JP - 09 239956 t#« 

BET 5 - 20m 2 /g - 

te&e»&£& 

. *£9J#5.]it/fi-f 6ft. ft£> T 

^ 



3 



La^kX'.Mg.nOn ( n ) 

X 6 = Ca . Sr . Ba . 
X 7 = Ga * Al , 
i = 0.3 - 0.9 . 
k = 0.1 - 0.7 . 

i + k = 0.9 - 1.0 . 
1 = 0.3 - 0.9 . 
m = 0.1 - 0.7, 

1 + m = 1 - 1.1 • 
Hft^flft* n ( II ) t*l*l^&#*.$#flh#fc*»&B'fc 

Y 2 0 3 £ Yb 2 0 3 &5t# Zr0 2 » La 2 0 3 . Y 2 0 3 ^ Yb 2 0 3 £Gd 2 0 3 & 
Ce0 2 . 

(Ln o X 8 p ) 2 (X 9 q X ,0 r ) 2 O s ( HI ) 

Ln = La > Ce . Pr * Nd ^ Pm ^ Sm * Eu . Gd * Tb > Dy > 
Ho - Er - Tm > Yb & Lu . 
X 8 = Mg - Ca Hi, Sr . 
X 9 = Ti * Zr . 

X 10 = Fe . Al ^ Sc . Ga 4 Y . 
o = 0.4 - 1 
p = 0 - 0.6 
q = 0.4-1 
r = 0 - 0.6 . 

fcJ5L-f-#ft± s (III) y^n^MiLiktijfc&fr&ntii, 



fr] -b , ^" it i£ " C P.Gordes ^ A , 

Den.J.Mater.Sci.(1995)» 30(4). 1053 - 8 - N.Dhas 

India J.Mater.Chem.(1993) . 3(12). 1289 - 1294 . H% 
D.Fumof A. Port.Mater.Res.Bull.(1997). 32(10). 1459 - 1470 ) 

5 

La t X ,I B X ,2 v X 13 wX l4 x 0 3 ± y ( IV ) 

io ¥}®&trttm&> 
*+ 

X 11 = Ce , Pr , Nd > Pm <. Sm - Eu . Gd Tb . Dy - Ho > 
Er > Tm * Yb $L Lu . 

X 12 = Ca . Sr . Ba . 
15 X 13 = Mn x Fe . " ~ 

X 14 = Cr , Co Ni . Al , 

t = 0.5 - 1 . 

u = 0 - 0.5 . 

v = 0.1 - 0.4 . 
20 t + U + V < 1 . 

w = 0.6 - 1.1 - 

x = 0 - 0.7, 

w + x > 1 . 

4R-afc*M * u&vtf*' (< 1) aAwAx^ (> 1) 
25 £Wtfj%%-%&*£ . t + u + v f U 0.85 - 1 . 

&*h, w + x 1 - 1.1 o 

(3±y) **Hf- ft*&*.*«&*ft*»ftB*jfc. 
197 02 619Cl#«TflF**a«#tSfcl9*L#*f^iii; 

*M130Q S 750 r , i&m » ^^r. 



fi#i£^J*£fl***i.£*' ^fttij&lDkl 5- lOObar , 
JUL 1 J. 10 bar • 

3t*l* a)*&&*#*» *a*t£8lMfcJ£*J6#*> H ****** b) 
Ag^. £X £>3t^## ~£ r * d) 

Haft * *^fc-f -f 

MfkMMf *-t- ******** (fl^AM),) i- 

: 

1 , (tf«i*J) 

ita»«^*l. BET 4ti6fci& 16m 2 /g#£&$& 

£. 4&£*t Lao. 8 Sro. 2 Gao. 8 5Mgo. 15 0 2 ^IMfrMS. 
fi& Pt^7&A«,*L. £400 r . 5 5 

£ i± W & •' 





C mmol/h*g ) 


M0O3 ^ 


0.05 


Mo 3 Bii.25FeCo 2 Cao.o25Ko.o2sOx 


0.25 


Mo 3 Bi 0 25Ni 2 .o7Fe 0 .49Si2.5 K 0 .oi25Na 0 .o37sO x 


0.45 



2 . ***t**#T*&«#****A*A 



jiit»8:*pJW. -h&ftBET&fcfcA 16m 2 /g 

&. Lao.8Sro.2Gao.g5Mgo.1sO2 «, 

# pt 400 r . ft** 5 x^$*» 95 % 















C mmol/h*g ) 




Mo0 3 


0.75 


Mo 3 Bii.25FeCo2Cao.o25Ko.o2sOx 


0.45 


Mo 3 Bi 0 2sNi2.o7Feo.49Si2.5 Ko.oi2sNao.o37sO x 


0.85 



3 , £&#^fct*ffift 4 l'»t**«fr'M*fc*.4t 



10 il£i$&*P#J. &fc#/$-t.&&BET&&fc# 16m 2 /g # 2 -fL4g& 

ft. LaojSro.2Gao.ssMgo.1sOj feff 5 *3t4f**ta. fcftfcfe 

Pt • Afifii* 400 r . ft** 5 * . 5 
90 % 2 fh/h iiPafe- #ft£ VXfl#«$i|/H 

f i±B!*l. 0 - 3V . &&#ViZLT. 

15 £#7^7 . 





C mmol/h*g ) 


Mo0 3 


2.5 


M03Bit.2sFeC02Cao.02sKo.025O, 


1.1 


Mo 3 Bio.2sNi2.o7Feo.49Si2.5 Ko.oi2sNa 0 .o3750x 


3.2 
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I 



